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(54) PRODUCTION OF PENTAACETYLARUBUTIN 

(57)Abstract: 

PURPOSE: To obtain the titled compound useful as an 
intermediate for producing arbutin, etc., in high yield, by 
reacting 8-pentaacetylglucose with hydroquinone using a 
(poly)ethylene glycol dialkyl ether as a reaction solvent 
and acetylating the resultant product. 
CONSTITUTION: B-Pentaacetylglucose is reacted with 
hydroquinone using a mono- and/or polyethylene glycol 
dialkyl ether (preferably having >140° C boiling point, 
e.g. ethylene glycol dibutyl ether, etc.) as a reaction 
solvent to form tetraacetylarbutin, which is directly 
without isolation acetylated with an acetylating agent to 
afford the aimed compound expressed by the formula. 
The acetylating agent is preferably used in an amount or 
more required to completely acetylate the 
tetraacetylarbutin and residual hydroquinone. 
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English Translation of JP JP 62-263195 A 

* NOTICES * 

1. This document has been translated by computer using translation software, 
PAT-Transer V7 produced by Cross Language Inc. So the translation may not reflect 
the original precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



Title of the invention 

A manufacturing process of Pentaacetyl arbutin 
Claims 

® It makes a thing or / and a polyethylene glycol dialkyl ether are used as reaction 
solvent and £ -pentaacety Iglucose and hydroquinone are reacted, and produce 
tetraacetyl arbutin, it is manufacturing method of Pentaacetyl arbutin including what 
is just acetylated without subsequently isolating this. 

(2) Manufacturing method as claimed in claims Clause 1 using tetraacetyl arbutin and 
acetylat ing agent more than quant i ty to completely acetylate survival hydroquinone. 
Detailed description of the invention 
A field of industrial application 

The present invention is related to a new manufacturing process of Pentaacetyl 
Arbutin. 

Pentaacetyl arbutin is important intermediate at the time of production of arbutin, 
and there is not, and even it in itself has useful character such as ant ioxidative 
effect. 

Arbutin (Arbutin) is known as a compound included by natural plant ' O^Ofris' for 
a long time, it is the chemical agent which is collected in Japanese pharmacopoeia 
by the sterilization capacity. 

In addition, it is used recently by photographic use, and it is app I ied to the field 
of cosmetic using bleaching operation. 

Prior art 

A formula 

[among formula, Ac shows acetyl group.] 
Acetylate the tetraacetyl arbutin which it attends, and is expressed 
A formula 

[among formula, as for the Ac, same for the above.] 

It is we 1 1 known that Pentaacetyl arbutin which it attends, and is expressed is got. 
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Tetraacetyl arbutin of the raw materials, conventionally, 
A formula 

[among formula, as for the Ac, same for the above.] 

In 0 -pentaacetylglucose and the hydroqui none which it appears, and is expressed, 
a catalytic substance is used if necessary, it is a method, for example, to use benzene 
as as solvent [Doklady Akad. Nauk, S. S. S. R. , 86, 333 (1952)], a method to use xylene 
(M.L. Wolfrom, A. Thompson, " Methods in Carbohydrate Chem'.Vol. Il,p211, 1963} was 
produced. 

However, in these methods, degree equal to or less than 50% and a weak point to be 
low have yield in a state shown in a postscript comparative example to the utmost. 

In addition, after having produced tetraacetyl arbutin by the above conventional ly, 
because this was acetylated after isolation once, and Pentaacetyl arbutin was 
produced, loss caused by crystal I in i ty of tetraacetyl arbutin not being good at the 
time of isolation and purification of tetraacetyl arbutin was big, and there were 
problems that yield of objective Pentaacetyl arbutin fell more. 

Thus, when Pentaacetyl arbutin is produced from £ -pentaacetylglucose 
conventionally, there was shortcoming that the overall yield was extremely low. 

The problems that invention is going to solve 

It is an object of this invention is to provide the manufacturing process that it 
is done newly, and is preferred of Pentaacetyl arbutin that a weak point of the 
conventional method is broken off. 

Means to solve problems 

As a result of a person of present invention should have got Pentaacetyl arbutin 
in high yield, and having repeated a study zealously, it is just particularly 
preferable wi thout i t makes produce what, at a minimum, tetraacetyl arbut in usual ly 
produces in high yield more than 7035 when a thing or / and polyethylene glycol dialkyl 
ether are used as sol vent, tetraacetyl arbutin, and subsequent ly isolating this, and 
there is not loss at the time of the isolation and purification, and what can be 
acetylated directly, Pentaacetyl arbutin to produce find that, at a minimum, 
Pentaacetyl arbutin is usual ly provided in high overal I yield of higher than 80% in 
reaction with £ - pentaacetylglucose and hydroquinone, if the present invention is 
finished, it is ivy in a solstice. 

It makes a thing or / and polyethylene glycol dialkyl ether are used as reaction 
solvent, and the present invention that is to say reacts 0 - pentaacetylglucose and 
hydroquinone, and produce tetraacetyl arbutin, manufacturing method of Pentaacetyl 
arbutin including what is just acetylated wi thout subsequently isolating this is 
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concerned. 
In the present invention, 

That a thing or / and a polyethylene glycol dialkyl ether are used as reaction solvent 
is done with essential. 

As a thing or / and a polyethylene glycol dialkyl ether it is a general formula 
R1 -0 (CH2CH20) n- R2 

[among formula as for R1 and R2 equivalence it is different, and it is shown to that 
alkyl group of carbon number 1-4 n shows 1-4 integers.] 

It is preferable, , and the thing which it attends, and is expressed can be used. 

In addition, while, for a thing or / and a polyethylene glycol dialkyl ether, removal 
does acetic acid doing vice-l ife at the time of reaction, what have high boi I ing point 
more than around 20 degrees Celsius than boi I ing point (118 degrees Celsius /760mmHg) 
of acetic acid is desirable to enable that it makes reaction be worse. 

That is to say, the thing that the boi I ing point is higher than 140 degrees Celsius 
/760mmHg degree is preferable. 

For example, for a particular I y preferred thing or / and polyethylene glycol dialkyl 
ether, ethylene glycol dibutyl ether (C4H90CH2CH20C4H9, bp. 203. 6 °C /760mmHg), 
diethylene glycol dimethyl ether (CH3 -0 (CH2CH20) 2 - CH3, bp. 161 C C /760mmHg), 
diethylene glycol diethyl ether (C2H5 -0 (CH2CH20) 2 - C2H5, bp. 190 °C /760mmHg), 
diethylene glycol dipropyl ether (C3H7 -0 (CH2CH20) 2 - C3H7, bp. 219 °C /760mmHg), 
diethylene glycol dibutyl ether (C4H9 -0 (CH2CH20) 2 - C4H9, bp. 254 °C /760mmHg) , a 
tetraethylene glycol dimethyl ether (CH3 -0 (CH2CH20) 3 - CH3, bp. 276 °C /760mmHg), 
tetraethylene glycol dibutyl ether (C4H9 -0 (CH2CH20) 4 - C4H9, bp. 330 °C /760mmHg) 
can be given. 

In the present invention, thing or / and at least one kind of polyethylene glycol 
dialkyl ether are used. 

In addition, after, in the present invention, having made 13 - pentaacetylglucose 
and hydroquinone were reacted in the particular reaction solvent, and produce 
tetraacetyl arbutin, what is just acetylated without isolating this is done with 
essential. 

That is to say, it is followed in the same reaction system, and it is acetylated, 
and, after condensation reaction with 0 -pentaacetylglucose and hydroquinone, 
objective Pentaacetyl arbutin can be usually got in high yield more than 80& 

After having isolated tetraacetyl arbutin, overal I yield of Pentaacetyl arbutin is 
limited to under 7035 so that is shown in a postscript comparative example when it 
is acetylated. 
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Preferably particularly preferably use quantity of hydroquinone in a present 
invention manufacturing process had better do 1. 1-2.0 times molar quantity degree 
with 1. 2-1. 7 times molar quantity dimension more than normal 1 time molar quantity 
as against j3 - pentaacetylglucose. 

Quantity of use of the particular reaction solvent can be selected out of a wide 
range, but preferably 0. 2-10 weight time dimension had better be usual ly done with 
0.5-5 weight time dimension for £ - pentaacetylglucose. 

It is desirable for temperature of condensation reaction and pressure force to be 
a temperature bottom of normal around 90-120 degrees Celsius, an under vacuum of 3 
- 150mmHg degree. 

The acetic acid which is reaction by-product can be removed from reaction system 
by assuming pressure force, reaction is promoted. 

In addition, it is preferable to perform a condensation reaction in the presence 
of a catalytic substance. 

For example, Para toluenesulfonic acid, zinc chloride, phosphorus oxychloride, 
sulfuric acid, cation exchange resin, tin tetrachloride can be nominated for the 
catalytic substance which can be used, it is suitable that the use quantity is usual ly 
0.05-5 % by weight dimension of £ - pentaacetylglucose. 

In addition, it is suitable that discrimination time of condensation reaction 
usually assumes 0.5-10 length of time degree. 

In the present invention, 

The reactionmixturewhich tetraacetyl arbut in produced by the condensat ion reaction 
is referred to acetylation reaction sequentially. 

Acetylation reaction adds acetylating agent such as acetic acid anhydride, acetic 
acid chloride in the reaction mixture, is usually performed by heating to around 
60-120 degrees Celsius under normal pressure. 

Quantity of use of acetylating agent is not I imited in part icular, but it is desirable 
tetraacetyl arbutin and to do more than quantity to completely acetylate survival 
hydroquinone. 

An effect that the refinement of objective Pentaacetyl arbutin becomes easier is 
provided by acetylating survival hydroquinone. 

In add i t ion, it is suitable that discrimination time of acetylation reaction assumes 
0.2-10 normal length of time degree. 

Thus, Pentaacetyl arbutin which is a provided purpose compound can be refined by 
recrystal I ization, various chromatograph E easily. 

Pentaacetyl arbutin can be led to arbutin easily by hydrolyzing according to the 
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conventional method 

According to the effect of the invention present invention manufacturing process, 
the particularly remarkable effect which it is usual ly got Pentaacetyl arbutin which 
is a purpose compound from in high yield more than 80% at least is played. 

In addition, because generation of the browning material which is by-product 
pecul iar to reaction of sugar derivative is had few, effect that purification is easy 
is provided. 

In addition, when acetylating agent is used more than tetraacetyl arbutin and 
quantity to completely acetylate survival hydroquinone, effect that the refinement 
of an object becomes easier is provided. 

The reason, reactant, solubility of product are preferable, and, by a thing with 
the use of the particular reaction solvent, it is conceivable that reaction being 
homogeneous system, the thing that can remove acetic. acid doing vice-life from 
reaction system easily, isomer dislocation (transposition from 0 - body to a - 
body) of product are remarkable with a thing by crystal I ini ty being preferable as 
for competition Pentaacetyl arbutin in few things, the thing that Pentaacetyl arbutin 
produces by what was just acetylated after condensation reaction effectively, 
tetraacetyl arbutin. 

An example 

An example and a comparative example are given as fol lows, and the present invention 
is explained more concretely. 
Example 1 

Hydroquinone 16. 5g (0.15 mol) and diethylene glycol dibutyl ether 70g and Para 
to I uenesu I f on i c acid 0. 5g are added into £-pentaacetylglucose 39g (0.1 mol), it was 
reacted at 15mmHg under vacuum 110 degrees Celsius for four hours. 

Acetic acid anhydride 22g (0. 22 mol) are just added into provided reaction mixture, 
and it is line ivy in acetylation at 100 degrees Celsius for one hour. 

It makes heptane 140g are added after a water closet at normal temperature, and 
precipitate a crystal, Pentaacetyl arbutin 39g (yield 81%) were got when it 
recrystal ized in ethanol solvent in the crystal. 

This was [a]25D =-28.2 degrees (acetone). 

Crystal Unity refines Pentaacetyl arbutin than tetraacetyl arbutin we 1 1, and it is 
fortunetel I ing or ivy. 
Comparative example 1 

Hydroquinone 16. 5g (0.15 mol) and xylene (bp. 138 °C /760mmHg) 120g and Para 
toluenesul fonic acid 0. 5g are added into J3 - pentaacetylglucose 39g (0. 1 mol), it 
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was reacted at ISOmmHg under vacuum 105 degrees Celsius for four hours. 

Xy I ene 80s are d i st i lied, and after a water closet, i t is removed at room temperature, 
it made heptane was added into there, and precipitate a crystal. 

22. Og (yield 50X) got I ine ivy and rol ler tetraacetyl arbutin in recrystal I izat ion 
in ethyl alcohol solvent with the crystal. 

Isolated tetraacetyl arbutin 13. 6g are dissolved in acetic acid anhydride 20ml, 
sodium acetate 5g are added, and it is line ivy in acetylation. 

It recrystal i zed from ethanol in the crystal which this was poured into water 1 1, 
and i t was agi tated wel I, and was got, and Pentaacetyl arbutin 13. 5g (overall yield 
47%) were got 

This was [a]20D =-27.5 degrees (acetone). 
Comparative example 2 

Benzene is appl ied to solvent in substitution for xylene of comparative example 1, 
and it is line ivy by reaction. 

Because, as for the benzene, it is not possible for reaction under subatmospher ic 
pressure so that the boi I ing point is lower than boi I ing point 118 degrees Celsius 
/760mmHg of acetic acid in 80 degrees Celsius /760mmHg, it is line ivy in reaction 
in a normal pressure bottom. 

Because there is not the removal of acetic acid to produce, even if it is reacted 
for two hours that are optimum discrimination time without it stops in the case of 
xylene, and reaction advancing, the yield of tetraacetyl arbutin was 471 

Isolated tetraacetyl arbutin 20. 7g are used, Pentaacetyl arbutin 20. 2g (overall 
yield 42%) were got it was acetylated same as comparative example 1 and and it 
recrystal ized. 

This was [a]20D =-27.5 degrees (acetone). 
Comparative example 3 

Hydroquinone 16. 5g (0.15 mol) and diethylene glycol dibutyl ether 70g and Para 
to I uenesu I f on i c acid 0. 5g are added into /? - pentaacety Iglucose 39g (0.1 mol), it 
was reacted at 15mmHg under vacuum 110 degrees Celsius for four hours. 

It made heptane 140g were added after a water closet at normal temperature, and 
precipitate a crystal. 

Tetraacetyl arbutin 31. 7g (yield 72%) were got when i t recrystal ized in ethyl alcohol 
solvent with this crystal. 

Isolated tetraacetyl arbutin 31. 7g are used, Pentaacetyl arbutin 31. 3g (overall 
yield 65%) were got it was acetylated same as comparative example 1 and and it 
recrystal ized. 
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This was [a]20D =-28. 2 degrees (acetone). 
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